Background: Social support is a key indicator of utilization of preventive health care among older adults, but we have limited knowledge on these associations in U.S. Chinese older adults. This study aims to examine the association between sources of social support and cancer screening behaviors among Chinese older adults in the greater Chicago area. Methods: Data were drawn from the Population Study of Chinese Elderly in Chicago. Social supports were measured by asking the frequency of receipt of support from spouse, non-spouse family members, and friends. Use of cancer screenings were evaluated by asking the history of utilization of colon, breast, cervical, and prostate cancer screenings. 
Cancer is the second most common cause of death in the United States and older adults experiencing a disproportionately increasing incidence rate as the aging process after 50 years old (1) . Colon cancer, breast cancer, and prostate cancer are common types of cancer among older adults (2) . Cervical cancer is another common cancer among women although the morbidity of cervical cancer can be reduced by applying Papanicolaou (Pap) smear (3) . Cancer screenings have been known as important tools to help reduce mortality for many cancers, with the U.S. Preventive Services Task Force (USPSTF) recommends cancer screenings for breast, cervical, and colorectal cancer should be conducted periodically (4) (5) (6) . In addition, the American Cancer Society recommends prostate-specific antigen (PSA) test be offered annually since age 50 for men who have at least a 10-year life expectancy (7) . Although the rates of cancer screening utilization has greatly increased over years, the cancer screening rates are still low among older adult (8) . Furthermore, disparities in the use of cancer screening still exist in minority group in the United States (9) (10) (11) (12) . Lower socioeconomic status, lack of insurance, poor access to health service providers, and lack of physician recommendation might be the common barriers among minority groups (9, 13, 14) .
Strong evidence indicates that social support is a potential pathway to encourage preventive health behaviors such as cancer screening (15, 16) . Previous studies have showed that social support from multiple sources were associated with different utilization of cancer screening in general populations (17) . Few studies were conducted among minority groups in the United States. One study conducted among female American Pacific Islanders reports stronger social support from their husband or partner was related to higher rate of cervical cancer screening within the past 3 years (18) .
As the largest Asian American minority group, the Chinese community has unique cultural traits and special social support patterns.
Previous studies conducted in greater Chicago area showed that U.S. Chinese older adults received high level of social support which related to various factors (19) , and received lower rate of cancer screening compared to other population (11) . However, most previous relevant studies regarding to cancer screening were conducted in Asia (20) , or focused on only social support or only cancer screening (5, 21, 22) . To our knowledge, limited studies have been conducted to examine the relationship between social support and cancer screening among U.S. Chinese older adults.
To bridge these knowledge gaps, our study aims to examine the role of social support with cancer screening utilization, and to understand the association between sources of social support and utilization of different cancer screening among U.S. Chinese older adults in greater Chicago area. Our central hypotheses were that older adults who have higher levels of perceived social support from spouse, family members, and friends have higher rates of cancer screening.
Methods

Population and Settings
The Population Study of Chinese Elderly in Chicago is an ongoing community-engaged, population-based epidemiology study of U.S. Chinese older adults aged 60 and older in the greater Chicago area. Briefly, the purpose of the PINE study is to examine the key cultural determinants of health and well-being by collecting community-level data of U.S. Chinese older adults. Data in this article were drawn from the first wave data of PINE study which were collected between 2011 and 2013. The project was initiated by a synergistic community-academic collaboration among Rush Institute for Healthy Aging, Northwestern University, and many community-based social services agencies and organizations from the greater Chicago area (23) . Detailed information for population and settings were published in previous study (23, 24) .
Measurements
Independent variable: social support Social support was assessed by asking the frequency of receipt of support from their spouse, family members, and friends (25) . Four questions for each sources, as key indicators of relationship quality, were collected during face-to-face interview (26) . Social supports from all sources were measured by asking the questions: "How often can you open up to spouse/family members/friends to talk about worries?; how often can you rely on spouse/family members/friends for help?; how often your spouse/family members/friends demanded too much on you?; how often you received criticize from spouse/ family members/friends?". Responses on each question was coded on a 3-point scale ranging from 1 = hardly ever to 3 = often. In this study, social support from spouse or family members or friends was calculated as the sum of 4 items and social strains were coded reversely during analysis process. Overall social support was calculated by adding up the score of social support from different sources.
Dependent variables: cancer screening
All participants were asked whether they had ever received blood stool test or colonoscopy to assess colon cancer screening. Female participants were asked whether they had ever received mammogram to assess breast cancer screening and Pap test for cervical cancer screening. Male participants were asked whether they had ever received PSA test to assess prostate cancer screening. Detailed information regarding to utilization of cancer screening were published in previous paper (11) . Answer was coded to 1 = yes if they had the screening regardless time, otherwise the response was coded to 0 = no.
Covariates
Basic sociodemographic information including age, gender (0 = male, 1 = female), year of education, annual personal income, living arrangement, marital status (0 = not current married; 1 = married), number of children, language preference (0 = English or Mandarin; 1 = Cantonese or Taishanese), years in the United States, years in the community, and medical comorbidities were collected in all participants. Medical comorbidities were measured by the presence of nine diseases, such as heart disease and stroke.
Statistical analysis
Descriptive data analysis was conducted to compare the differences of sum of total social support and social support from spouse or family members or friends between older adults with and without use of each cancer screening during their life time. Wilcoxon twosample tests were conducted to compared mean of social support by utilization of cancer screening. Spearman Correlation coefficients were calculated to examine association between social support and utilization of cancer screening. Multivariate logistic regressions were conducted to assess the association between each group of social support and cancer screening after control for potential confounding variables. All covariates, including basic sociodemographic factors, socioeconomic factors, living arrangement, marital status, number of children, cultural and immigration factors, and medical comorbidities, were adjusted in regression models. Only one category of social support was added to each model each time. Odds ratios (ORs), 95% confidence intervals, and significance levels were reported for logistic regression. All statistical analyses were conducted by using SAS, version 9.2 (SAS Institute Inc., Cary, NC).
Results
Of 3,157 Chinese older adults who were interviewed, the mean age was 72.8 years (standard deviation ± 8.3, range = 60-105) and 58.9% were female. The mean number of years of completed education was 8.7 years (standard deviation ± 5.1), and a total of 85.1% of the PINE cohort had an annual personal income lower than US $10,000. As for utilization of cancer screening service, only 24.3% of participants had a blood stool test before and only 28.5% of participants reported ever having had a colonoscopy in their life. The rate of breast and cervical cancer screening were also low that 35.2% of female participants reported mammogram use, 40.7% had a Pap test in their life. Only 26.5% of men ever had a PSA test. Table 1 shows utilization of each cancer screenings and the perceived overall and subtypes of social support by cancer screening. Older adults who had ever had breast cancer screening and cervical cancer screening reported significant higher overall social support. However, older adults who had ever had colon cancer screening (colonoscopy exam) reported significant lower overall social support.
Spearman correlation test was performed between social support and cancer screening ( Table 2) . Positive correlations were found between social support and utilization of breast, cervical cancer screenings. Whereas, negative correlations were founded between perceived social support from spouse and family members and colonoscopy. In addition, significant positive correlations were found between social support by sources.
To exclude the impact of covariates, logistic regression analyses were conducted. Results of fully adjusted model are presented in Table 3 . Results shows that, in general, every point higher in of overall social support is associated with higher utilization of breast cancer screening (OR, 
Discussion
Our results showed that perceived higher overall social support and social support from non-spouse family members other than spouse and friends were associated with higher breast cancer screening, and cervical cancer screening utilization in multivariate analysis. Higher social support from spouse were associated higher utilization of colon cancer screening, but higher social support from non-spouse family members and friends were associated with lower utilization of colon cancer screening. Furthermore, social support was not significantly associated with PSA test.
Our study found social support was significantly associated with cancer screening among Chinese older women in America. Interestingly, perceived social support from family members or friends, instead of spouse, had stronger relation with utilization of breast cancer screening and cervical cancer screening. To compare with other population in the United States, our result is consistent with prior result from Longitudinal Study on Aging II include 4,419 participant age from 70 to 85 years (27) . By looking at cultural factors, compared to spouse or partner, Chinese women may be more willing to receive positive social support from their family members and friends who might provide more support on female-related health issue. A longitudinal study of 439 married older adults suggested that women drew more emotional support from their friends and family members instead of their spouse, while men reported more emotional support from their spouse (28) . Another possible reason is the gender differences within social roles and social interaction among U.S. Chinese older men and women. In traditional Chinese culture value, the network support of men and female may differ in function, that men provide more financial assistance, while women provide more instrumental support and emotional support. Due to in-adaptation of new culture and lake of language competence, male older adults may lose their ability to provide financial support which they had in their home country, so female older adults are more likely turn to their relatives, children or friends in the United States for emotional and instrumental support (29) .
There is still limited understanding regards the results that greater level of social support from family members or friends were associated with less utilization of colon cancer screening. Our finding is contrary to prior clinical trial conducted among older African American, that older adults were less likely to discuss colon cancer screening with their spouse or partner, but higher chance having such discussion with their family members or friends (30) . There are several reasons for inconsistent findings across studies concerning the relationship between social support and colon cancer screening. Differences in study population might be part of the reason for discrepant finding. As mentioned before, previous studies have focused solely on either female or male, white or black population, or other minority population (18, 30) . Negative description of uncomfortable feeling of invasive cancer screening from family members and friends might also impede some cancer screening behaviors. Lack of awareness of the importance and misunderstanding of colon cancer screening might also prevent them from sharing their experience with their older adult friends (31, 32) . Advice and recommendation of using of cancer screening by their close family members might be considered as too much demands for older adults, since Chinese older adults prefer not to take medical services if they think it is unnecessary, more studies regarding the association between social strain and health behavior are needed in future. Moreover, other factors of social environment, such as social norms and culture value regarding the efficacy of screening practices as well as the recommendation and social support from health care providers, may also play an important role for colon cancer screening behaviors. Interestingly, our results showed there is no relationship between social support and prostate cancer screening among U.S. Chinese older men. This result is consistent with previous study conducted among African American and white men in the United States (33) . One potential reason might be that Chinese older males are more reluctant to talk about private health issue to other people even with their spouse due to the Chinese saving-face cultural value. In our previous study, compared to female, Chinese older men are more likely to report lower level of positive social support and higher level of social strain (19) . Meanwhile, although recommended by the American Cancer Society, prostate cancer screening is not recommended by the USPSTF due to lack of evidence (7, 34) . Besides cultural factors, the uncertainty and controversial opinions regarding the recommendation of prostate cancer screening might also contribute to the null significant result that physicians might be less likely to encourage male patients to undergo prostate cancer screening.
The results of this study should also be treated with caution because of some limitations. First, due to the cross-sectional study design, we cannot determine a causal relationship between social support and cancer screening. Second, although the Chinese aging population is representative among great Chicago area, this result should not be extrapolated to other geographic areas. Third, the information of physician's recommendation about cancer screening were not collected which may be associated with cancer screening utilization. Physician recommendation is one of the strongest, most consistent predictors of colorectal cancer screening and socioeconomic and sociodemographic factors, such as gender and education, are related to perceived and adherence of physician recommendation (35) . In addition, the relationship between social strain and cancer screening behavior are not fully understood in present study, further studies are needed.
Despite the limitations, this study had important theoretical and practice implications. First, to our knowledge, this study is the largest study that examined the association between different types of social support and different cancer screening utilization. Most prior studies examined the association between few cancer screenings and social support, or only one subtype of social support (22, (36) (37) (38) . Besides, taking cultural factors into consideration, including language preference and years in the United States, will help improve the comparability of Chinese older adults in the United States and other populations. In addition, guided by the CBPR principles, this research was designed to increase its community engagement. By conducting in-person interviews using their preferred language, Chinese older adults were more likely to share their information even regarding social strain.
The evidence of potential intervention based on social support to increase cancer screening is still emerging. First, the utilization of a community-based participatory approach may strengthen all potential interventions in the future (39) . One option is that encouraging cancer screening through social support includes education programs and peer support provided by community center. Then, given the significant role of family support, future programs and interventions targeting Chinese older adults should focus more on the unique cultural values, such as filial piety value of their children (40) . Education programs which integrate the education for both older adults and adult children can help all realize the importance of cancer screening and encourage adult children to take their aging parents to undergo cancer screenings. Another promising way to increase social support includes the use of community health workers (CHWs). CHWs could provide additional social support to Chinese older adults who may not able to receive enough social support from other sources; or help them build the link between Chinese older adults and their children or spouse.
Conclusion
Our study found greater social support from different sources were associated with greater utilization of breast and cervical cancer screenings among U.S. Chinese older adults in Chicago area. However, higher social support from family members and friends were also related to lower utilization of colon cancer screenings. Social support was not significantly associated with utilization of prostate cancer screening. These results raise questions that in which way other factors, such as cultural factors, social norms, and social 
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